Photorefractive polymer is a promising material for optical data storage and another photonic applications. In this paper, we review our recent development of erasable three-dimensional bit optical data storage, the formation of micro-cavities and micro-fabrication ofwaveguide structures in photorefractive polymers.
INTRODUCTIN
In optical bit data storage, a laser beam is usually focused by a high numerical-aperture objective onto a recording material to produce a spot where physical or chemical properties of the material are changed. Information such as images, words, data, music and so on is modulated with the laser beam, so that an array ofspots (bits), determined by the logic state of the information, are formed in the recording material. Essentially, the size of the focal spot and the resolution of a recording medium determine the storage density. According to the diffraction effect of light in a far-field region, the shorter the illuminating wavelength the smaller the spot size. This feature imposes a limit of the storage density. In order to break this limitation, one can perform optical bit data storage in the region where the effect of diffraction is not dominant. This idea has led to a new method for optical bit data storage involving a near-field probe. An alternative way to achieve a high storage density in the far-field region is to record information bits in 3 [16] . Fig. 3 shows the writing, erasing and rewriting of information into the same region of the photorefractive polymer consisting of DMINPAA:PMMA:TNF:ECZ in the percentages of total weight 30:53:16:1. Fig.   3(b) shows the same region as seen in Fig. 3(a) including a recorded pattern (letter B), after being exposed to the ultraviolet illumination for 1-2 s. The result shows the complete erasure of the previously recorded information. In Fig. 3(c) , a new pattern (the letter F) is written into the same area used in Figs. 3(a) and 3(b) . Two artifacts are marked with 1 and 2 in Figs. 3(a), 3(b) and 3(c) showing that the same area was used to rewrite information. Fig. 4 . The images are read out by confocal reflection microscopy.
MICRO-FABRICATION
If the laser beam used for forming a void is scanning at an appropriate speed, a 3-D micro-structure can be created. Fig.  5 shows a few examples of the micro-structures formed by a scanning void. Fig. 5 (a) is a waveguide structure. As shown in Fig. 5(b) , this structure can be joined together, which could be used as a beamsplitter or a coupler. Fig. 5(c) 
